Effect of forskolin on synaptotagmin IV protein trafficking in PC12 cells.
Synaptotagmin IV (Syt IV) was originally described as an immediate early gene product induced by forskolin or membrane depolarization in PC12 cells; however, nothing is known about the subcellular localization and transport of the newly translated Syt IV protein in PC12 cells. In this study, we investigated the transport mechanism of Syt IV protein induced by forskolin and found that forskolin treatment dramatically increases the Syt IV protein level (approximately 10-fold, to a level comparable to that of Syt IX) and promotes the transport of Syt IV protein from the Golgi to the cell periphery by a microtubule-dependent motor(s). The expression levels and subcellular localizations of two major Syt isoforms (I and IX) in PC12 cells, on the other hand, were unaffected by such treatment. Immunoelectron microscopic analysis showed that some Syt IV signals are clearly associated with dense-core vesicles in forskolin-treated PC12 cells, although the majority of the Syt IV molecules at the cell periphery were present on clear vesicular structures other than dense-core vesicles. An N-terminal antibody-uptake experiment indicated that Syt IV-containing vesicles in forskolin-treated PC12 cells undergo Ca(2+)-dependent exocytosis, because uptake of the anti-Syt IV-N antibody from the culture medium was slightly, but significantly, increased after forskolin treatment. Our results indicate that forskolin (or the increased cAMP level) is important for the transport of the Syt IV protein from the Golgi to the cell periphery, but not sufficient for the sorting of all Syt IV molecules to mature dense-core vesicles.